The paper follows the same approach, introducing some advancements. It considers the 2003 SAM for Kenya (Kiringai et al., 2006) properly adjusted to the specific objective of the study and, first, simulates the effects of an exogenous demand-side shock represented by a change in government spending on agriculture, based on an equation system referred to an unconstraint SAM multiplier model. Then, the empirical investigation goes further than this traditional perspective in order to take into account, by means of a constrained SAM multiplier approach, the possibility for some sectors not to be able to respond to changes in demand. This assumption is particularly appropriated for Kenyan agriculture where the frequent and severe shocks to production systems and the prevailing small size farms make the sector mostly supply-constrained. Further, there are activities that depend strongly on imported factors of production and for which the price shock on international markets may represent a production disincentive. These latter sectors are selected by combining the information on their production structure with the results of the price-rising formula, referred to in the input-output matrix of the 2003 SAM, which allows estimating the overall and commodity-output price increase on the domestic market. The integration of the two approaches represents a new element introduced by the analysis for the selection of constrained sectors in a scenario of international markets volatility. The traditional perspective only seldom limits the supply capacity of the primary sector. Consequently, the impact of linkages effects is overestimated (Haggblade et al., 1991) . The paper estimates the loss of government intervention effectiveness at the introduction of supply-constrained sectors introducing a specific indicator. Particular attention is paid to the impact of the simulations on household expenditures and income accounts with the objective of understanding the implications on poverty reduction. The paper takes into consideration this aspect and also introduces an indicator of equity related to the development process promoted. In this respect, the integration between income distribution and results provided by the price-rising formula for the overall consumption price increase by household category gives a more accurate picture of household vulnerability. The paper begins with an analysis of public spending on agriculture in Kenya. Then, the SAM for the country is presented. A third section is dedicated to methodological issues where the price-rising formula and the constrained and unconstrained SAM multiplier models are illustrated. Finally, results achieved are presented and discussed in the conclusion. From 2000 From -2005 , following the Maputo Declaration, Sub-Saharan Africa (SSA) has, in total, increased the share of agricultural expenditure, on the overall government spending and on the agricultural GDP, at a significant rate if compared with the other developing regions; in 2005 the area reached the 6 percent of total budget target (Fan et al., 2009) (Table 1) . However, this average aggregate data masks important country variations: budget allocation by governments has been, in the majority of them, low, sometime declining and with a limited effectiveness. For example, according to the available information for a sample of 35 over 47 Sub-Saharan African countries, only 8 are above the 10 percent target (Ghana, Mali, Malawi, Ethiopia, Senegal, Guinea, Niger, and Burkina Faso) while 13 devote less than 5 percent of their total budget to agriculture (Swaziland, Kenya, Burundi, Botswana, Cameroon, Rwanda, Lesotho, Mauritius, Central African Republic, Cote d'Ivoire, Congo Democratic Republic, Gabon, and Guinea Bissau). For 14 this share is between 5 to 10 percent (Chad, Mozambique, Gambia, Madagascar, Togo, Zambia, Zimbabwe, Nigeria, Benin, Mauritania, Namibia, Tanzania, Sudan, and Uganda). In addition to this, over time, donor contributions to agriculture have declined dramatically. In general terms, despite the well recognised potential of the right investment in agriculture, particularly in favour of smallholder farmers, for fighting hunger and poverty, in SSA there has been a gross under-investment in the sector over the years. GDP 10, 27 7, 93 7, 84 9, 13 25, 99 Source: based on Fan et al. (2009) In this context, Kenya represents an interesting case study on the role of public spending on agriculture and its impact on addressing the current crisis. From 1990 From /92-2004 , in the country, the number of undernourished people has increased by 35 percent, against an average of 26 percent of SSA. According to the FAO estimates, some of the 11 million people are malnourished and the majority of the 70 percent of the population that is dependent on agriculture for their livelihood is unable to meet their daily requirements (http://www.fao.org/countries/55528/en/ken/). In this situation, government expenditure on agriculture over total is well below the Maputo Declaration target: in 2008, it was 4.8 percent, and this share has reduced over time after having reached a peak in 2005 (Figure 1 ). This decline is even more dramatic if it is compared to the first decade of independence when, on average, the country spent over 10 percent of its total budget on the sector (Akroyd, Smith, 2007) . The same direction characterises the agricultural aid on total aid, a variable that often accounts for a large share of government expenditure on agriculture; this trend reflects the decreasing donors' priority in supporting agriculture (Figure 2 ). Not only is Kenya far from the Maputo Declaration Target, but also agricultural development expenditure, which represents around 30 percent of total agricultural expenditure (Government of Kenya, various years) and is mostly allocated to research and extension, has been low and variable in effectiveness (for the analysis of the main determinants, see, for example, World Bank, 2004a; 2004b; Muyanga, Jayne, 2006) . Further, over time, budgetary support has become strongly politicised and unpredictable. Source: based on Fan et al. (2009) In this environment, the Government of Kenya is committed to key reforms in the areas of public expenditure management, governance, privatisation, and the financial sector with the aim of improving efficiency and effectiveness in public spending delivery (Akroyd, Smith, 2007) . In this spirit, in 2004 the government produced a Strategy for Revitalization of Agriculture to face low agricultural productivity, poverty, and unemployment in rural areas; the increase in the share of public spending on the primary sector from 2007 to 2008, illustrated in Figure 1 , reflects this commitment. In addition, the Government of Kenya has adopted a Medium-term Expenditure Framework for strengthening the linkages between the national development policies and the annual budget and, in this context, a Public Expenditure Review process assesses the effectiveness and impact of public expenditure on agriculture representing, at the same time, an important instrument for allocating public resources to the sector. Despite these efforts, the budgetary process still suffers from several weaknesses and studies on the role of public expenditure on agriculture for hunger and poverty alleviation are essential to stimulate the Government of Kenya to increase the share of resources to the sector and their effectiveness.
Public Spending on Agriculture in Kenya

Social Accounting Matrix
The empirical study refers to the 2003 SAM for Kenya (Kiringai et al., 2006) properly adjusted to the specific purposes of the analysis. Table 2 gives the structure of the macro SAM for the country. ,886,249 2,440,000 976,574 879,558 543,473 201,143 218,359 196,554 424,120 It is a representation, in a square matrix, of a set of macro-meso data for Kenya's economy that captures all transfers and real transactions between sectors and institutions. Each cell in the matrix represents a flow of funds from a column to a row account. Circular flows capture the generation of income by activities in producing commodities, the mapping of these income payments to factors of production of various kinds, the distribution of factor and non-factor income to households, and the subsequent spending of income by households on commodities.
As shown in Table 2 , the 2003 SAM includes nine sets of accounts that in the original framework are further disaggregated into: -50 activities and commodities accounts; -20 households accounts; -5 factors accounts; -3 transaction costs accounts; -3 tax and tariff accounts; -2 capital accounts. According to the objective of the analysis, the 50 activities and commodities accounts have been aggregated into 16 accounts, as illustrated in Table 3 . The distinction in five factors accounts has been maintained. They refer to three labour categories, skilled (lab1), semi-skilled (lab2) and unskilled (lab3), the capital (cap) and land (lnd) accounts. In the original SAM, rural and urban households are examined separately. Within each of this group, they are classified according to the expenditure deciles that, for the purposes of the analysis, have been grouped into two categories, the former and the latter five deciles. In other words, four accounts are taken into consideration, those of the households characterised by:
-Low purchasing power in rural areas (hrura1) and in urban areas (hurba1), in the following also called poor rural and urban households; -High purchasing power in rural areas (hrura2) and in urban areas (hurba2), in the following also named rich rural and urban households. Domestic, export and import transaction costs have been grouped into only one account and the same has been done for sales and direct taxes and import tariffs. Finally, capital accounts include savings and investment and change in stocks in the original SAM. 
Methodology
The SAM is not, of itself, a model, however it allows a descriptive analysis that points out the structural characteristics of Kenya's economy important for explaining economic linkages and multiplier effects. The framework, also, represents the dataset at the basis of the methodological approach adopted that is articulated around the three following distinguished but interrelated models: -Input-output model; -Unconstrained SAM multiplier model; -Constrained SAM multiplier model or semi-input-output model. The first approach allows defining the price-rising effects formula adopted to simulate the impact of shocks occurred on international markets on Kenya's output and households consumption price. This section is important in order to characterise the risk exposure of the domestic economy to price and financial crisis and represents a framework for understanding the impact of government policies: interventions through activities might be less effective in domestic sectors with no excess capacity. As mentioned in the introduction, the price-rising formula has been adopted for selecting the supply-constrained non-agricultural sectors. First, a 10 percent increase in price of imported commodities on domestic output and commodities price has been simulated; domestic commodities with a price increase above the overall and for which domestic demand is primarily met by imports have been identified and, combining the data on production technology, the activities where these commodities represent a large share their gross output have been considered as potentially supply constrained at the price increase on international markets; in the following they are called vulnerable sectors. This assumption finds support in the empirical evidence. For example, during the mid-1990s Kenya experienced a drop in the production of pyrethrum, of which the country is the world's largest producer and exporter, also due to increasing production costs, perceived as a disincentive. These considerations introduced the issue of existence of excess capacity in domestic agricultural sectors. Empirical evidence referred to developing countries clearly shows that supply response in agriculture is very low due to structural constraint such as shortage of land, rainfall, access to markets or infrastructure (Diao et al., 2007; Lewis, Thorbecke, 1992) . This is especially true for agriculture in Kenya where poor weather conditions, high input costs, and the depressed demand in the international market and, more recently, the effects of the post-election violence on farm production and higher fertilizer and oil prices has constrained the sector's production and the overall growth (Republic of Kenya, Ministry of Finance, 2009). Further, farming in Kenya is typically carried out by small producers, about three million farming families. They account for 75% of total production and usually cultivate no more than two hectares using limited technology. In this context, government can play an important role in removing supply constraints, but, at the same time, interventions in the form of an increase in demand might be less effective due to supplyconstrained sectors in the sectors of intervention. As previously noted, this is, for example, the case of a sector strongly dependent on input whose demand is primarily met by imports. If their price increases make the import to costly, at least in the short time, it is reasonable to assume that the domestic sector cannot adjust to substitute the international supply.
In the light of these observations, the analysis simulates the impact of a government intervention in the form of 1 million KSh exogenous demand injection for non-supply constrained agricultural sectors and of exogenous increase in output of supply-constrained agricultural sectors under the hypothesis of other sectors characterised by perfect elasticity of supply and of supply-constrained vulnerable sectors. Table 4 shows the four scenarios simulated and, as suggested by Haggblade et al. (1991) , unconstrained and constrained approaches are understood as the upper and lower bound between which there is the actual effect. 
Input-output model and price-rising effects formula
The 2003 SAM has been arranged in order to define the input-output system represented schematically in Figure 3 . -output table structure In matrix form, total output can be expressed according to the following column vector notation: Thus, the set of structural equations (1) becomes:
In matrix form, the basic input-output accounting equation is specified as follows:
Matrix A enters into the price-rising effects formula. Let us assume i p to be the price per unit of output for activity i and i y its primary input coefficient. The price of each product can be built up from the price of its inputs combined to the relevant coefficient represented by the column of matrix A. In matrix form: Based on this equation, the impact on output and households consumption prices from an increase in import costs by 10 percent has been simulated under the assumption that there is no change in the quantity of goods produced or in the manner of disposal. Further, the increase in the overall price level (∆OP) has been estimated based on the following formula:
that is, weighting the various price increases by the amount of goods and services sold on the domestic market (S) and with these latter given by final demand net of exports. Similarly, the overall consumption price increase (∆CP) at the household level is given by:
where weights consist of households consumption (C).
Unconstrained SAM multiplier analysis
The unconstrained SAM multiplier model simulates the influence of a change in exogenous accounts on endogenous accounts. Thus, the first step in its definition is the distinction between these two sets of accounts. As is customary, government, capital and the rest of the world outlays are assumed to be exogenous (Sadoulet, de Janvry, 1995) . This is because:
• Government outlays are policy-determined and, in our case, the accounts through which the analysis exerts the external injection; • The model is static so investment is exogenously determined;
• The rest of the world is outside domestic control (Round, 2003) . Following part of the empirical literature, enterprise outlays are also treated as exogenous accounts. This better reflects Kenya's economy where distributed profits and property incomes are rarely endogenously determined. Based on these assumptions, the endogenous accounts are the two agents, activities and households, and the two markets of factors and commodities. Table 5 illustrates the resulting schematic structure of the SAM. Table 5 -SAM and endogenous and exogenous accounts T is the matrix of endogenous accounts portioned into five blocks, T ij , that represent the focus of the model. They explain the interactions of households and activities through the markets of factors and commodities. X is the matrix of exogenous accounts disaggregated into X j vectors, each of them grouped into blocks, x ij , describing the exogenous injection into the i th account. L is the matrix of leakages from endogenous accounts whose vectors of row and column total are Y and Y'. F is the matrix of the transactions among exogenous accounts with W and V their row and column vector total.
The matrix T can be adopted to define a matrix A of column shares, by dividing elements in each column of matrix T by its column total in the vector of column total, Y', that is:
Then, the endogenous row accounts can be written as a series of linear identities and the system can be solved to give: . Each element of this latter matrix expresses the sum of direct (the diagonal multipliers) and indirect (off-diagonal multipliers) impact of a unit-income exogenous injection, that is the average propensity of the endogenous accounts (Pyatt, Round, 1979; Thorbecke, Joung 1996) . Thus, assuming A to be fixed, the Leontief inverse matrix is fixed and equation (7.1) determines the marginal response of output and income accounts consistent with the simulated change in the exogenous demand x. In other words:
In this model, all the sectors have a perfect elastic supply: it is has been assumed the existence of excess capacity in domestic production. Thus, the multipliers are demand-driven. For this reason, this model has been adopted to simulate scenario 1 in Table 4 . Based on the multipliers matrix four aggregates have been calculated:
• The total gross output multiplier, that represents the total effect on gross output and that is given by adding the total activities elements; • The total demand multiplier, which illustrates the total effect on demand and is obtained by summing up the total commodities elements; • The GDP multiplier, that expresses the increase in total value added and is obtained by adding the total factor payments elements; • The households income multiplier, which shows the total effect on household income and is determined by summing up the total households elements by column (Bautista, 2000) . Several hypotheses underline the SAM multiplier analysis. Among them, three have important practical implications. First, there is the assumption of given production technology and resource endowments that makes the analysis static and referred to the short term. Then, expenditure propensities of endogenous accounts remain constant to incremental changes in exogenous demand. The literature suggests overcoming this problem with the fixed-price multiplier model that substitutes the average expenditure propensities with the marginal propensities (Pyatt, Round, 1985) . Lack of data has not allowed reference to this approach, thus in the model average and marginal expenditure propensities are one (Rich, Winter-Nelson, Nelson, 1997) . According to the assumption, all household income and expenditure elasticity of demand (E) are identical and equal to one. This is true only if the marginal (MEP) and the average (AEP) expenditure propensity are equal, given that ( )
The third assumption is that of the already mentioned demand-driven economy with perfectly elastic supply in all productive sectors, that has been overcome with the introduction of a constrained SAM multiplier model.
Constrained SAM multipliers analysis
The matrix in Table 5 has been restructured in order to distinguish between supply-constrained and unconstrained accounts within the endogenous accounts, as illustrated in Table 6 . In the matrix, T cc and T cu represent transactions within constrained accounts and between constrained and unconstrained accounts, T uc and T uu denote transactions between unconstrained and constrained accounts and within unconstrained accounts. x c and x u describe vectors of exogenous injections in the constrained and unconstrained accounts and l c and l u those of leakages from the constrained and unconstrained accounts. Lewis and Thorbeke (1992) , let us denote:
• R uc the matrix of marginal expenditure propensities of supply-unconstrained accounts on output of the supply-constrained accounts; • Q cu the matrix of marginal expenditure propensities of supply-constrained accounts on output of supply-unconstrained accounts; • A cc the matrix of marginal expenditure propensities of supply-constrained accounts on output of supply-constrained accounts; • A uu the matrix of marginal expenditure propensities of supply-unconstrained accounts on output of supply-unconstrained accounts. Equation (7.1) can be rewritten as The first two terms of the right hand side of equation (8) are called the mixed multiplier matrix (Lewis, Thorbecke, 1992) and determine the marginal response of output and income accounts consistent with the simulated increase in output of an assumed agricultural sector with inelastic supply (Yc) determined by a government intervention, for example, aimed at stimulating technical progress or at removing other constraints in the primary sector (scenario 2). Equation (8) has also allowed us to simulate the impact of an increasing exogenous demand in agriculture (Xu) with supply-constrained vulnerable sectors (Yc) (scenario 3) and of both the group of sectors with inelastic supply (scenario 4). The empirical analysis is completed by the estimation of two indicators. The former is the Indicator of Government Effectiveness (IGE i ) that, as illustrated in Table 7 , is obtained comparing results of single accounts in the different scenarios. The indicator assumes values lower or greater than one. It is equal to one when government intervention does not lose effectiveness passing from one scenario to another and it is less (greater) than one in the case it is less (more) effective than in the benchmark scenario. A further indicator (EI) has been introduced for understanding the equity dimension of the development process stimulated by public spending in the four scenarios analysed. It is given by the following formula:
with Ph and Rh the poor and rich households, respectively, and i the location, i.e., rural, urban and country. The Equity Indicator can be equal to, less than, or greater than one. It is equal to one when changes in income in poor and rich household categories are the same. It is greater (lower) than one when the gap between rich and poor reduces (increases).
Results
The economy of Kenya From a macroeconomic point of view, Kenya is a relatively open economy since total trade is a large share of GDP (62.69 percent). The recurrent fiscal balance is -3.26 percent of GDP at the market prices. By contrast, the current account balance is a surplus of 2.81 percent of GDP despite the large trade deficit. The country's economy depends heavily on services followed by agriculture, within which total crops contribute 58 percent of the agrifood system GDP (Figure 4 ). (Table 8 ). Considering commodity payments over the value of gross output, it emerges, on the aggregate, the importance of services and of the group of accounts that includes Petroleum, Chemical, Metal and Machines and the Food industry. Petroleum, Chemical and Metal and Machines commodities are also the majority of imports, while, confirming a typical feature of developing countries, Kenya relies on agrifood system exports, with Other crops the most important export earning sector ( Table 9 ). The estimated IPRs reveal that Kenya's Petroleum, Chemical, Metal and Machines and Cereals domestic activities suffer from competition from the rest of the world with a significant share of total demand supplied by foreigners. The calculated EIs show that the majority of Chemical, Petroleum, Metal and Machines and Other crops are sold abroad: they are export intensive sectors. 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00 Total and household demand share On the demand side, in Kenya another feature of developing countries is that the largest component of private consumption is on food industry goods and services, while most of government spending is mainly on the outputs of the public sector services (Table 10 ). Within private consumption, rural households consume more agricultural goods then urban households; these latter demand more food-processing goods and services; the poor of both categories depend even more on the agrifood system products for their consumption (Table 11) . Table 12 shows that, in general terms, rural households, particularly the rich, absorb the greatest share of agricultural private demand while rich urban households that of industry and services. Finally, the poor urban households are characterised by the less expenditure capacity. Households demand is supported by income that mainly comes for labour. However, poor urban households are more reliant on enterprise earnings and remittances than rural and for the poor rural households, rent on land takes up an important share of their income (Table 13 ). Figure 5 illustrates the estimated increase in the overall output price level on the Kenyan domestic market, according to equation 6 and assuming a 10 percent increase in import costs of each import category separately. The output price on the country's domestic market is particularly sensitive to Petroleum, Other industries, Metals and Machines and Chemical price shocks on the international market. For example, with a 10 percent increase in the import cost of petroleum, the overall output price rises by 0.614. Table 14 gives selected indicators of the recent price shock that, combined with the abovementioned results, provides an idea of the magnitude of the impact. For example, taking into consideration the 2007-2008 price spike on the international oil market, the overall price increase in Kenya would have been of around 55 percent (89 multiplied by 0.614), of about 9 percent of that in cereals and 42 percent in agricultural inputs, assuming chemicals as their proxy.
Price shocks
In the hypothesis of a price shock in all of Kenya's imported goods, the overall output price on the domestic market almost triples, as shown in Figure 6 . This is the result of a different inflationary pressure at the commodity level. Price rise is significantly above the overall output price index for Metals and Machines, Chemical and Petroleum followed by Other industries, Food industry and Cereals: as shown in Table 9 by the IPRs a large share of their total demand is met by imports. An additional observation refers to the fact that Metals and Machines, Chemical and Petroleum represent the most important production factors in the primary sector (Table 8 ). This is a key aspect because the increase in agricultural input prices represents a clear disincentive for farmers in a situation where the food price index change has been well below it, as illustrated in Table 14 . The same considerations hold true for Metals and Machines, Chemical, Petroleum, Other Industry and the Food Industry. They demand the greater share of commodities sensitive to price shocks and often represent the most important primary input over total output. Thus, these sectors might be disincentivated in increase their supply, even at a rising demand. According to these achievements, A 10 percent increase in costs of all the Kenyan imported commodities brings about an overall consumption price increase for all the categories of households taken into consideration. Figure 7 gives the intensity of the change, simulated through equation 7. The most vulnerable to price shocks on international markets are the poor households, particularly those living in urban areas. For them, the increase in overall consumption price (3.172) is even greater than that in overall output price (2.841). Figure 8 gives the aggregate multipliers for a government expenditure of 1 million KSh on all the agricultural sectors and the four scenarios simulated. The left-hand panel compares the fixed price multipliers (Scenario 1) with those related to an increase in exogenous output of supply constrained agriculture sectors (Scenario 2), both under the hypothesis of excess capacity in all the nonagricultural sectors. On the right-hand panel, this latter assumption is removed and the two typologies of interventions, the demand (Scenario 3) and supply (Scenario 4) side exogenous injection, are simulated considering an inelastic supply for the Vulnerable sectors. The impact of the policy measures simulated in the different scenarios is positive on all the macro aggregate, with the fixed-price multipliers that show the highest values. Considering scenario 1, total output multiplier effect is 7.04. This means that 1 million KSh expansion of government demand on agricultural goods leads to a more than sevenfold overall increase in national output, once all linkages are accounted for. The intervention effectiveness reduces progressively passing from scenario 1 to scenario 2 (IGE (Sn/Dn) ), 3 (IGE (ScDn) ) and 4 (IGE (Dc/Dn) ) (Table 15) . A distinguishing feature of the two simulations related to an increase in exogenous demand (scenarios 1 and 3), compared with a supply-side exogenous injection (scenarios 2 and 4), is the value of the demand multiplier that is greater than that of the output: not all the additional demand generated by the exogenous increase in government demand is supplied by domestic producers, but part of it is met by imports. On the contrary, when agriculture is supply-constrained domestic demand absorbs only part of the agricultural output.
Aggregate impact of government intervention
Comparing the increase in demand over that in supply by sector between Scenarios 1 and 2 and between Scenarios 3 and 4, it clearly emerges that the excess in demand is determined by the agricultural sectors (Table 16 ). More precisely, an exogenous increase in government demand for Cereals and Fish and Forestry is in part met by imports. This aspect should be considered carefully, particularly for the cereal commodities due to the exposure of the domestic output price to its international market price fluctuations, as illustrated by Figure 5 . In all the scenarios, output multipliers are less than income multipliers due to various leakages from the circular flow of income, such as tax and import leakages. Households income multipliers are even lower to output and GDP due to the fact that a part of factor income is paid to enterprises and government. A further observation refers to GDP over output. It measures the direct effects of the policy interventions simulated, that is, the effects exogenously determined and not attributable to production or consumption linkages. As expected, these effects strengthen at the introduction of supply-constrained sectors, they explain from about 14 percent of scenario 1 of the factor income multiplier, to approximately 17 percent of that of scenario 2 and 3, to the 21 percent of scenario 4.
The aggregated values, shown in Figure 8 , show the sum total of the impact of a 1 million KSh increase in public spending in each of the four agricultural sectors taken into consideration. In Figure 9 , the aggregate multipliers are disaggregated by sector of intervention for scenarios 1 and 2. For example, let us consider scenario 1. The total output multiplier in Figure 8 , 7.04, results from the sum total of the output multipliers related to a 1 KSH exogenous injection in the cereals sector (1.67) plus that in the other crops sector (2.21), in the livestock sector (2.01) and in fish and forestry (1.15), as illustrated in Figure 9 . Multipliers by sector of intervention give an indication on the sectors in which the measures simulated are more effective. The measures simulated perform better in Other crops, the commercial and export sector, followed by those in Livestock, Cereals and next in Fish and Forestry and this situation characterises the effects on disaggregated accounts. Figure 9 considers only scenarios 1 and 2 because in the other two, the rank of the aggregated accounts is the same but the impact is less intense. This is due to the unimodal distribution of the farms size: smallholders with less then two hectares and low technology produce in both traditional and commercial agriculture the majority of sector's output. Thus, the different performance of public spending by agricultural sector of intervention is related to its economic weight more than to its development stage. Figure 10 gives the impact on aggregate output multipliers by activity of the government intervention in the four scenarios simulated. Four general points can be underlined. The first has to do with the weak production linkages of agricultural output growth with the non-agricultural sectors. The second consideration refers to the activities that perform best. In all scenarios, the first three sectors, with a more than proportional response to the external injection, are Other crops, Livestock and Other services. Concerning Other services, its strong linkages with agricultural growth are explained by the fact that, as shown by Table 3 , it includes trade and transport input payments, that is the cost of moving agricultural products from farm to the markets where they are sold to households and other demanders.
Output and demand accounts
As illustrated by Table 8 , they account for a large share of the costs of agricultural production. The third observation refers to the government effectiveness. At the introduction of a supply-constrained agriculture, it reduces of around 20 percent in a homogeneous way across all the activities, as illustrated by IGE(Sn/Dn) and IGE(Sc/Dc) in Table 17 . Once the assumption of excess supply is removed in the Vulnerable sectors, on the one side, there is no significant loss of effectiveness in the agricultural and private and public services, while it drops, even dramatically, in industry activities, as shown by IGE(Dc/Dn) and IGE(Sc/Sn) in Table 17 . Figure 10 gives the impact on aggregate output multipliers by activity of the Government intervention in the four scenarios simulated. In scenarios 3 and 4, the output of the supply-constrained Vulnerable activities is not stimulated by both the typologies of government intervention simulated. This means that they role in the local economy is obviated if their production cannot be increased, a result that should be taken into consideration carefully. Looking at Figure 11 , that illustrates demand multipliers in the four scenarios simulated, and focusing on scenario 3 and 4, it emerges the increase in demand for the above-mentioned commodities. The same considerations hold true for Food industry, a sector that becomes strongly import dependent once intervention is simulated under the hypothesis of supply-constrained Vulnerable sectors (see also Table 16 ). A final observation regards to the drop in the government intervention at the introduction of the hypothesis of supply-constrained agriculture, as illustrate by IGE(Sn/Dn) and IGE (Sc/Dc) in Table  18 . On the contrary, effectiveness is less sensitive to the assumption in Vulnerable sectors, as indicated by IGE(Dc/Dn) and IGE(Sc/Sn) in the same Table 18 . 
Factors and households income
In the four scenarios simulated, the exogenous injection by government in agriculture has a positive impact on all the typologies of factor income ( Figure 12 ). The multipliers suggest a more then proportional effect for capital and aggregate labour returns. Within this latter account, the greater benefits go to semiskilled labour; as illustrated in Table 8 , this category absorbs a large share of agricultural output. On the contrary, skilled and, particularly, unskilled labour result less integrated with the primary sector. Returns to factors multipliers, combined with Table 13 , allow understanding the effects of the simulations on households income that are illustrated in Figure 13 for the four scenarios analysed. A first general conclusion that emerges is that the greater is the purchasing power, the highest is the income multiplier. Government intervention in agriculture has an important role in stimulating the income of rich urban households followed by rich rural households; more than half of their revenues are from semiskilled labour and capital, the factors with the highest integration with the primary sector. Then, there are the poor households with a greater diversification of their income sources and, particularly, the urban that, with a relatively lower share of revenues from capital and a significant part form remittances and government transfers, do not benefit from the policy measure in all the four scenarios simulated. For this reason, the Equity Indicator in all scenarios indicates a dramatic increase in disparities when referred to urban areas (Table 19 ). In addition, it should be reminded that urban poor households are the most vulnerable to international markets volatility (Figure 7 ). No supply-constrained Vulnerable sectors Supply-constrained Vulnerable sectors A final consideration refers to the loss of government effectiveness at the introduction of supplyconstrained sectors that on income accounts is less then that on production accounts (Table 20) . In any case, the intervention is more sensitive to constraints in agriculture then in the Vulnerable sectors. 
Conclusions
The paper provides some empirical evidence on the effects of an exogenous increase in government expenditure in agriculture on economic development and equity in Kenya, taking into consideration the possible consequences of the global crisis. Results show that the ability of the policy change in stimulating output, demand, factors returns, and income depends, in part, on the assumption related to the supply response of the sectors of production. As expected, the supply constraints diminish the magnitude of the impact of the policy shock that is more sensitive to supply-constrained agricultural activities than to perfectly inelastic supply in Vulnerable sectors. This latter are selected considering not only their productive structure and import dependence but also the possible price shock on the domestic economy. The integration of the traditional unconstrained SAM multipliers model with the constrained SAM multipliers model and the price rising formula results more informative for policy making particularly in a context of international market prices volatility. In general terms, in Kenya, government intervention in the primary sector supports aggregate output and income growth. However, this process may show important negative side effects that should not be neglected during the policy design and implementation. First, when agricultural supply is perfectly inelastic output increase is not enough to meet domestic demand with the consequence of a greater dependence on imports or a domestic market imbalance. As underlined by Timmer (1988) , agricultural decision-making is a process of private-nature, sensitive to a specific environment made, for example, of the right price incentives and investments in research and infrastructure needed to create a healthy sector. Forcing farm-level decisions on inputs and outputs ignoring this environment will hardly stimulate farmers to increase productivity as expected. This view is partly confirmed by scenarios 2 and 4; when government spending is on the supply-side, for example when it is aimed at promoting technical progress, the increase in agricultural output is even greater than that in demand.
The observation supports the current literature suggesting the need to focus not only on the quantity of public spending but also on its quality (World Bank, 2008) . The issue is even more important considering the food security issue and the growth-equity nexus.
Turning to the cases of perfectly elastic supply in agriculture, the analysis shows that the greater dependence on international markets regards goods characterised by international markets volatility. The price-rising formula gives a precise indication of the possible consequent inflationary pressure on the overall output and consumption price levels. Among the sectors responsible for this trend there is that of cereals, an important food staple whose price increase on the domestic market may have negative consequences for food security. Further, the policy intervention in agricultural sectors shows a trade-off between growth and equity. In all the scenarios simulated, dividends of growth benefit more rich than poor households, particularly in urban areas where the poor are completely excluded from this distribution process. Another interesting observation concerns the effects of public spending in agriculture that are strongly related to the economic structure of the country and, more precisely, to the role of the primary sector in the development process. In Kenya, many typical features of developing counties find confirmation. Agriculture as a producer of raw materials shows weak backward and forward linkages: a limited share of agricultural goods is manufactured domestically. Several concomitant causes are at the basis of this situation. Among them, there are the first stages of development of a large part of Kenyan economy and the role of food industry that imports all of the capital equipment and approximately half of the operational inputs. Further, this sector produces mainly for export a flow boosted by several reasons, among which the HACCP-approved food processing factories required for accessing the US and EU markets and the very low transportation costs to Europe. In addition, the presence of tariff escalation and growing use of trade remedy measures favour trade in raw commodities at the expenses of processed products, as the analysis has pointed out, underlining a strong export ratio for cereals and strong linkages between the agricultural sector and other services, including transport and trade services. These factors explain the weak linkages within the domestic food chain activities that represent an important vehicle to growth, particularly in the process of getting agricultural moving, and the Mosher (1966) environment that seems to characterise the Kenyan economy. A country that, however, shows specific distinguishing features. First, the broad base of smallholder farmers that should be the focus of development strategy in an economy strongly dependent on international markets for both imports and exports and with key sectors for growth that perform like hubs, leaving very little value added to the local economy and that are very far to support the take-off of the manufacturing sector.
